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i H . 
1. Using the Principle of Mathematical Induction, prove that Ser- 1) = n” for all nE ZT. 


r=l 





Forn=1, LHS.= 2x1-1=land RHS.= 1 =1 © 
The result is true for n = 1. 
Take any p € Z* and assume that the result is true for n = p. 


P 


Mer Z rehe p, (5) 
rel 


pel D 
Now >. Qr-1) => (2r-1)+(2@ +1) -1) (5) 


ral rel 


p?+(2p +1) 


pel): (5) 


Hence, if the result is true for n = p, then it is true for n = p + 1. We have already proved that the 


result is true for n= 1. 


Hence, by the Principle of Mathematical Induction, the result is true for all n € Z”. (5) 
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2. Sketch the graphs of y=|4x-3| and y=3-2[x| in the same diagram. 


Hence or otherwise, find all real values of x satisfying the inequality |2x-3|+]x|< 3. 








— 2x 





At the point of intersections of the graphs 


4x -3 =3-2x > x 


© 


-4x +3 =3 +2x > x < U 


From the graphs, we have, 


|4x-3|< 3-2 |x| = 0<x<1 


l4x-3| + |2x|< 3 <& 0<x<1 


Replacing x by > we get 


woes = Hre de (5) 


Hence, the set of all values of x satisfying 


|2x-3| + |x| < 3 is {x :0< x <2}. 6) 


Confidential 
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Aliter 
For the graphs © + 6). as before. 


Aliter for values of x 
|2x-3| + |x| <3 
Case (i) xs 0: 
Then |2x-3| +|x|< 3 @ -2x4 3-x <3 


=> 3x>0 
=> Y > U 


Hence, in this case, no solutions exist. 
Case (ii) O <x < 2 


Then |2x-3| +|x|< 3 @ -2x4+ 34+ x <3 
= Y > U 


Hence, in this case, the solutions are the values of x satisfying 0 <x s 3 : 


Case (iii) x > 


Then |2x-3|] +|x| < 3 => 2x-3+x<3 


= 3x <6 


< x<2 


Hence, in this case, the solutions are the values of x satisfying 2 <x <2. 


All 3 cases with correct solutions 


Any 2 cases with correct solutions (5) 


Hence, over all, the solutions are values of x satisfying 0 < x < 2. (5) 
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3m 


Hence or otherwise, find the minimum value of li Z+ 1| such that Arg(z P 2i) = S 





2+2i 











Note that 

jiz+ 1] =li@-d) =lz -il=lz +i] 
=|z+i| 
siesti (5) 


Hence, the minimum of |i z+ 1| is equal to PM. (5) 


Now, PM =1.sin2 = 1 
ade) 
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7 
4. Show that the coefficient of x° in the binomial expansion of ( + +) is 35. 
S x 
Show also that there does not exist a term independent of x in the above binomial expansion. 





r=0 
xX: 5r-14 =6 © r=4. (5) 
7 
<. The coefficient of x° = C E (5) 


For the above expansion to have a term independent of x, we must have 


5r-—14 = 0. (5) 


This is not possible as r € Z. 6) 
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5. Show that lim —¥2—2-!_ =- 


1 
x3 sin(a(x-3)) 2x ` 





lim Vx-2 -1 2 lim Vx-2 -1 
x3 “sin (a(x — 3)) +3 “Sin (a(x — 3)) 
_ lm x-3 
m x-3>0 


z 1 
lim 
= x-3 >0 


m(x — 3) 


1 1 


a 
© ’ 


sin (a(x - 3) 


sin (n(x — 3) 


(Vx-2+ 1) 
(Vx-2+4 1) 


lim 1 
ie Clee a: Ap (5) 


já 
— 


aa Oo 


Confidential 





10 - 


Combined Mathematics - I (Marking Scheme) New Syllabus | G.C.E.(A/L) Examination - 2019 | Amendments to be included. 


-9- 


Department of Examinations - Sri Lanka Confidential 


x+1 


6. The region enclosed by the curves y = 7 » X=0,x=1 and y=0 is rotated about the 
x +) 


x-axis through 27 radians. Show that the volume of the solid thus generated is CN T LIn An. 











1 


2 
The volume generated = | T L TRL | dx 6) 
0 YL) 
1 1 


= T |f | dx (5) 
of YL) ud L) 


1 1 
= «(3 In (x? + 1) | + tan! x 


r=") @+® 


= n|lm2+2 
2 4 











= i {ina + x] © 
i 
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7. Let C be the parabola parametrically given by x = at? and y = 2ar for tER, where a # 0. 
Show that the equation of the normal line to the parabola C at the point (a0? , 2at) is given by 
y+ x= 2at+ at, 


The ‘normal line at the point P =(4a,4q@) on the parabola C meets this parabola again at a point 


Q= 


(aT’, 2aT). Show that T=-3. 





x=af , Yy =2at 


dx = 2at x dy =2a 

dt dt 

dy _ dy , dt 24. | -£ weh LS 
dx dt dx 2at t 

'. The slope of the normal line = -t 


The equation of the normal at (af , 2af) is 

y-2at = -t (x -af) 

y+tx = 2at + af (5) (This is valid for t = 0 also.) 
= (4a, 4a) on C = t =2. 

The normal line at P : y + 2x =4a + 8a = 12a (5) 


Since it meets C at (aT : , 2aT), we have 


2aT + 2aT = 12a. (5) 


e T +T-6=0 © (T-2)(T+3) =0 


= T=2 or T=-3 


a fees (5) 
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8. Let /, and /, be the straight lines given by x+ y=4 and 4x+ 3y = 10, respectively. Two distinct 


points P and Q are on the Hne /, such that the perpendicular distance from each of these points 
to the line Z, is 1 unit. Find the coordinates of P and Q. 





I :4x+3y=10 





Any point on the line 7, can be written in the form 


(t,4-1f,tER. (5) 


Let P=(t,,4-1,) 


Va +3? 
s | #2|= 5 (5) 
.t = <7 o t,=3 © 


The coordinates of P and Q are 


(-7, 11) and (3, 1). (5) Z (5) 


Perpendicular distance from P to L, 
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9. Show that the point A = (-7, 9) lies outside the circle S = x? + y?—4x+ 6y-12=0. 


Find the coordinates of the point on the circle S=0 nearest to the point A. 





The centre C of S= 0 is (2, -3). (5) 


4+9+12 = y25 =5. (5) 


The radius R of S= 0 is 
CA= 9412 = 15° = CA= 15> R =5. (5) 


<. Point A lies outside the given circle. 


A= (-7,9) The point on the circle $= 0 nearest to point A is 
10 the point P at which CA meets S = 0. 


Note that CP : PA = 5:10 


-3) = 1:2 6) 


2x2+1(-7) , 23) +1 x9) 
3 3 


(e-e T (5) 


a 
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2 
10. Let ¢= tan? for 6 # (2n+1)a, where n€ Z. Show that: cos@ = = i 


l+¢ 


Deduce that tan 5 =2-— J3 r 


cos@ = gos eai (5) 
2 2 








Soe — sin’ L anz Ñ 
7 7 1- 
- _ 2 for 8 # (Qn + I) ar. 
_, 060 0 
cos? + sin? — tan? — 
tO 
E 1-f 
Lay 





2 
Let 0 Z. Then V3 = i 
6 2 


l+f 


= 30i <e 


(ays jae 


2-3 


2 _Q-¥3) © 
(2+3) 


N 
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11. (a) Let pER and O<p<1. Show that 1 is not a root of the equation px? +2x4p=0. 
Let a and f be the roots of this equation. Show that a and £ are both real. 
Write down a+ f and af in terms of p, and show that 
2 
TE LR 
(@-1) (E-I) pP+p+2 
a 


Show also that the quadratic equation whose roots are A and i -is given by 
Q- -i 


(p?+p+2)x°-2(p+1)x+p=0 and that both of these roots are positive. 


Let c and d be two non-zero real numbers and Jet fx) = + 2 -dxt+ cd. It is given that 


(x—c) is a factor of f(x) and that the remainder when /(x) is divided by (x-d is ed. Find 
the values of c and d, 


For these values of c and d, find the remainder when f(x) is divided by & +2). 





(a) Suppose that 1 is a root of px + 2x + p =0. 
By substituting x =1, we must have p +2+p = 0. (5) 


This is impossible, as p > 0 implies that pt+2+p > 0. (5) 


10 
S l is not a root of p x’ +2x+p= 0 10 | 


The discriminant A = 2- 4p. p 


IV 
S 
A 
o 
A 
Y 
IA 
za 








Now, 
1 1 Z 1 
(a-1)° (B-1) (a6 —(a+f) +1) (5) 
_ 1 
E 
D D 
a 
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a B_ _ a(B-1)+P(a-l) 
a-1 6-1 (a-1) (B-1) 


— 2af -(a+ £) © 
(a-1) (8-1) 


p pep+2 
AO 
 pP+pt2 


a E _ ap 
a-1 ` -1 (a-1) (B-1) 


and 








2 


P 
— 


1 
p' ptp+2 
_ p 
ptpt+2— 
Hence, the required quadratic equation is given by 
y-20*D ,,_2  - 0 (10) 
ptp+2 ptp+2 
=> (—p+pt2)x-2(ptlxtp= 0 (5) 


Moreover, note that —% — and Ê are both real, 


(a-1) (£ -1) 





a Oe SOE. ge 
(a-l) (6-1) pt+p+2 m 


p>o0), 


© 


a2 Ê 2 2P _ 7 
oY Ga” Gay, aes. H I BON): 





Hence, both of these roots are possitive. (5) 
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bh fix) = x + 2x dy Led 


Since (x—c) isa factor, f(c)= 0. (5) 
> č +2č-de+cd = 0 (5) 


=c (c+2) = 0 


=>c= -2 (%* ¢ # 0) (5) 

Since, when f(x) is divided by (x — d), the remainder is cd, we have 
Kd) = cd. 6) 

= d +2d-d+cd =cd 6) 


> d +d =0 


=> d (d+1)=0 


=> d=-1 («d# 0) (5) 
c=-2 andd=-l. 


fe) =x +22 +x4+2. 
Let Ax +B be the remainder, when f(x) is divided by (x +2)’. 


Then f(x) = (x +2) Q(x) + (Ax + B), where Q(x) is a polynomial of degree 1. 


So, x +2 +x+2= (x +2) Ox) +Ax+B. (5) 
Substituting x = —2, we obtain 0= —24+B. (5) 


By differentiating, we have 


3x + 4x 41 = (« +2) O/ (x) +20(x) (x +2) +A. (5) 


Again by substituting x = —2, we obtain 


12-8 +1 =A (5) 


~ A =S5and B =10 


Hence the remainder is 5x + 10. (5) 
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By long division we have, 


2 
w+ 4aet 4 | Bi ore xg? 


x + 4x + 4x 
—2x°-3x +2 
-2x -8x -8 

5x + 10. 


xX + 2x + x4+ 25 (x +40 +4) (x-2) + (5x+10) 


Required remainder is 5x + 10. 
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12. (a) Let P, and P, be the two sets given by {4,B,C,D,E,1,2,3,4} and {F,G,H,1,J,5,6,7,8} 
respectively. ti is required to form a password consisting of 6 elements taken from P, UP, of 
which 3 are different letters and 3 are different digits. In each of the following cases, “find "the 
number of different such passwords that can be formed: 

(i) all 6 elements are chosen only from Pis 


(ii) 3 elements are chosen from P, and the other 3 elements from P. 


bD Le U =L oe. E 
W Lee U, PLP + Dr +3)(r +4) ane’, rr + Dr +2) ee: 


Show that V-V 


r+2 


=6U, for rEZ’. 


(Gn + 5) 


en Dn + Hamn A neZ 


$ n 
Hence, show that X U, = we 


Let W, = U, +U, for rE Z’. 


S nn o oo m 
144 24(n+1Xn + 2)(2n + 1)(2n + 3) 


Hence, show that the infinite series Sw, is POSER and find its sum. 


r=] 


n 
Deduce that Zn = tar neZ. 





(a) P, = {4, B, C, D, E, 1, 2, 35 4} and P, ={F, G, H,1I, J, 5,6,7,8} 


(i) The number of different ways of choosing 3 different letters and 3 different 


digits from P, = Ge € 


Hence the number of passwords that can be formed by choosing all 6 elements from P, 


II ll 
D ey 
CO we 
oS ó 
S 
A 
O 
E) a 
N 
S 























(ii) Different ways of selecting 
from P, from P, Number of Passwords 
Letters | Digits | Letters | Digits 

5 4 

3 = - 3 C, C 6! =28800 
5 4 5 4 

2 1 1 2 c-'c,-'c.-c,- 6! =864000| (10) 
5 4 5 4 

1 2 2 1 C C- C> C 6! =864000 
4 5 

-— 3 3 = C,- C,- 6! =28800 
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Hence, the number of different passwords that can be formed by choosing 3 elements 


from P, andthe other 3 elements from P, = 28800 + 864000 + 864000 + 28800 = 1785600 





(6) U, = r(r+1) (7 +3) (r +4) eT r(r +1) (r +2) ° — 
Then, 
V, - Via. = l ~ © 
r TE r+) (+2) (+2) (+3) (r+4) 


(r+3)(r+4) PU LL) 
r(r +1) (7 +2) (r +3) (7 +4) 


Ñ 6 (r +2) (5) 


r(r +1) (r +2) (r +3) (7 +4) 








r=]; 6U =V, IC 
r=2; 6U, =%-VKi, 
r =3; 6U, = K-%, 
r=4; 6U, = pe 


r=n-3; 6U,3 = V3- F,-ı 


r= n—-2; 6 Uz3 = Va-2 7 Va 
r=n-l1; 60,4 = Ban Vax 


r= n, 6 U, = Ve — Vraa 
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Note that, 


lim 
n—> %0 





L, 1l 1 l (5) 


6° 24 (n+l) (n +2) (n+3) — (n +2) (n +3) (n +4) 


g. 2n+5 
24 ~ (n +1) (n +2) (n +3) (n +4) 


s 2n+5 (5) 
144 ~ 641) (n 42) +3) +4) 








Nn 


a 4n+5 
144 6 (2n +1) (2n +2) (2n +3) (2n +4) 


S 4n +5 
144 24 (n +1) (n +2) (2n + 1) (Qn +3) 











li 3 4n+5 
> W. = ber (ig 24 (n +1) (n +2) (2n + 1) (2n +3) ) © 


5 lim 4n+5 


144 n->®© 24 (n +1) (n +2) (2n + 1) (2n + 3) 


5 
144 





l ra 2 
. t and th pee 
is convergent and the sumis 75 6) 
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13.(a) Let A=|% © a} B= ` | aa c=| ? œ | = mes sh a 
0 21.9 ‘| -1 b+l 
ABT = C, where a, bER. 
Show that a = 2 and b = 1. 
Show also that, C™ does not exist. 
Let P= 1(C~ 21). Write down P and find the matrix Q such that 2P(Q +31) = P- I, where 
1 is the identity matrix of order 2. 


(b) Let z,2,,2, EC. 
Show that (i) Rezs{z|, and 


Z +Z 


arts) 


i 2 | =1 f + 2,#0 
Verify that sl | + Re 2 1 for z, + 2,#0, 


Deduce that x ZL l it for z, + z,#0. 


and show that lz +z | = lalrlsl for zp z EC. 


(c) Let w= H - 31) x 


Express lro In the form r(cos@+isin@); where r(>0)and o(-2<0<3) are constants to be 


determined. 


Using De Moivie's theorem, show that (1+)! + (1+a)'° = 243. 





2a-3 a-4 b = 
T= = = 
paii "^ N Ñ E 
= 2a-3 =b, a-4 = -2 and a= b+l1. 


< a=2 Ž and b = l, (from any two equations above) and these values 


satisfy the remaining equation. 6) 30 
30 
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ae 


z. C7! does not exist. (5) 


Aliter 


For the existence of C7! : 


there must exist p, q, r, s E R such that 


1 -2| p @\ . fi 0 
-1 2J} \r s 0 1] G) 


= p -2r =], -p +2r =0, q -2s =0and -q +2s =1 


This is a contradiction 


<. C! does not exist. (5) 





2P (Q+3I)=P-I 


© 2(Q+3I)=]1-P" © 
207D =], S (5) 
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(b) Zz, Z, Z, EC. 


ib? "2 


Gy Lez =x + i, x„yER. 


Rez YS V LW le (5) 


(ii) Let z, = r(cos @ +isin@) andz, = rcos @+isin @). 


Z r (cos 0, + isin 8) x (cos 8,- isin 8) _ r Ee (A= 8)+ i sin (@ - 8) | 
=> — 7 SE — 
Z, r, (cos 8, + i sin 8) x (cos @, — isin G.) r, 1 
aA Eien lal (5) 
es 
Z 
Ref ) 7 = L ;for z, + z, £ 0. 
elz +z, z+ Z, |z +z, | 


ES 
oO 
— 
DN 
+I 
DN 
x 
ES 
oO 
— 
N 
+). 
D 
ee 
ll 
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- Re(=-) + Re) « | + wo G) 
= 1a Re Zz tz S Z, + Z, E Z tz r Z tZ r 
Z Z, S 
z [z, | i |z; | by (ii) 
lz +z] [2 +2, 
_ bbl O 
|z + 2, | 
= lz +z l< lz[|+lz l ( [2 +z l|>0) 
Now if z + z, =0, then 
lz, + z,|= 0 <lz |+ lz l 
Hence, the result is true for all z,,z, € C. 


(1 +.) = (/3)" | cos (108) + i sin nnet by De Moivre's theorem (5) 


1+0=1+@ = V3 (cos @ -isin 0) =F [eos (-6) + isin (-0)| 


> (1+0) = LT l (-100) +i sin 108) (5) 


~(l+o)°+ (1+0)" = (V3) x 2 cos (108) © 
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14.(a) Let f(x) = otsen for x#3. 


Show that f'(x), the derivative of f(x), is given by P (x)= 


sot for x«#3. 
(x-3) 
Sketch the graph of y=f(x) indicating the asymptotes, y-intercept and the turning points. 


ae for x#3. 


Find the x-coordinates of the points of inflection of the graph of y=/(x). 


It is given that f"(x)= 


(b) The adjoining figure shows a basin in the form of a 
frustum of a right circular cone with a bottom. The 4 
slant length of the basin is 30cm and the radius of the 

"upper circular edge is twice the radius of the bottom. 
Let the radius of the bottom be recm. 


Show that the volume V cm? of the basin is given by 
V = 2arV900-1 for 0<r<30. — 


SSS SSS 


Find the value of r such that volume of the basin is 
maximum. 








(@) par s ê 3 fs) = 2 D 
(x - 3) 
Then 
= (2x-4) | 3% -4x -1) 
fœ =9 | @ 
(x - = a F 20 








8 
(x - 3)* 
aoe 2) for x Z 2 (5) 


li ,- fx) = 0 and n Te 


Vertical asymptote: x =3. G) 


At the turning points f(x) = 0. = x =-30r x =5. (5) 
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-0 <x< -3 -3<x<3 3<x<5 5<x<o 











sign of 
fa) (=) (+) (+) (-) 
sois D E S S N 


There are two turning points: (-3, = is a local minimum and (5, is 


2 
a local maximum. G) (5) 














Dl 
O 











For x Æ 3; 
F _ 18 (x- y33 ) (x + 33) l 


(x - 317 


PW =0-S 4 Se 47. (5) 








-0 < x < — 33 ~ 933 <x<3 ices 4/13 33 <x<a 


GA L LO (-) (+) 
F 


concavity concave down concave up concave down | concave up 























:. There are two inflection points: 


x = -V33 and x = v33 are the x- coordinates of the points of inflection. Q 
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(b) For 0<r< 30; 
h =V900- 7 G) 
\ h fe The volume V is given by 
| fo 
Ga (2r)? x 2h k rh 
=3 0 r) — 3% (5) 
a ee 
"TT h 
a as 2 





dv (-2r) 
— = =T |2r V900- r? + p | (5) 
dr 3 2 V900 -7 
- 1, [2r@o0-7)- 7 
S V900 - 7° 
Tar (600 - 7°) © 
V900- 7° 

dV 


d= 0 r=10v6 Ven) (5) 


For 0<r< 10V6 , T >o and for r > love , <0 
r r 


z. V is maximum when r= 10V6 | (5) E 
30 
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4 
15. (a) Using the substitution x=2sin’@+3 for 0< 6s F evaluate N= dx. 


3 
; E i 1 
(b) Using partial fractions, find lea d 


Let f(t) dx for t>2. 


= 1 
- Jeo 
3 


Deduce that /f(#)=In(t—2)-In(t-1)+In2 for t>2. 


Using integration by parts, find fm (x—k)dx, where k is a real constant. 
Hence, find fro dt. 


b b 
Using the formula | fod = Í f(a+b-x)dx, where a and b are constants, 
a 


a 


A 
show that [oes x dx = | Eos ax. 
Le" 1+e 


S N 
2 
Hence, find the value of fei dx 
l+e 





(a) For 0<06< IL. 
xa iau 6. 


3 = dx = 4sinf cos d0 G) 
x=3 <e 2sin? 0 =0 < 0 =0 6) 


to 4S GOH Sens eS OS 6) 





UE 4 
EIS 
S 4 
Then | x-3 dx = [E __2sin* 6 - 4sin@cos@ dé (5) 
3 5 -x — 2sin? O 
1 
4 


Ñ 4 sin? dé (5) 


m 


= enn. dd (5) 
= 27. Lamao) |$ 6) 


Il 
xja 
| 
j=j 
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b — |! 2 4 4 B 
&œ&-1)&-2) LY 1) (x-2) 








A(x-2)+B(x-1) for xz 1,2. 


= 1 


Comparing coefficients of powers of x: 


xi: A+B = 0 (5) 
xo: -2A-B = | (5) 
A =-l and B= 1 (5) 


1 -1 1 
Then | — dx = | dx + | dx (10) 
= DU 


@=-1)@=2) (x-1) 








= In|x-2] - In|x-1| + C, where C is an arbitrary constant. 


© 


1 
i as 


(In| x-2|-In [x-1))], (5) 
In (t- 2) -In(t-1)+1n2 for >2.6) 


næ- -|> d 

xln LY k) = (5) 
wma- -fia - [A a (5) 
xln(x-k) -x -kln(x-k) +C 6) 


= (x-k)ln (x-k)-x+ C, where C is an arbitrary constant. 


ina -|mapa inza (5) 


( -2)In@e -2)-1 -[@ -n@ -1)-2] + rma + D 





— 
5 
= 
l 
a~ 
wm 
Il 





~ 
Sy 
— 
a 
C 
~ 
ll 


(t -2)ln (t -2)- (t -1)ln(t -1)+ tln2 + D, where D is an arbitrary constant. 
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b 
(c) Using the formula fæ dx = le +b-x) dx, 
T cos?x T cos? cos? (-x) dx (5) 
E l +e Ie 


Œ 2 
C CORY dx 


T T T 
2 2 X 2 
cos’ x cos’ x e” cos’ x 
of £08 ay - tes “a 6) 
l+e l+ e™ l+ e 
= -1 =i 


_ i (1 + e*) cos’x dy 
(1 + e*) 


Il 
l 
a 
e—a 








= 1 l ; | 
7 [x + nee . (5) 


a 





| cos?’ x = a (5) 
d Le 2 
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16. Write down the coordinates of the point of intersection A of the straight lines 12x—5y-—7=0 
and y=1. 


Let Z be the bisector of the acute angle formed by these lines. Find the equation of the straight 
line 7. 


Let P be a point on Z. Show that the coordinates of P can be written as (34+1, 24+1), where 
AER. 


Let B=(6,0). Show that the equation of the circle with the points B and P as ends of a diameter 


can be written as S+AU=0, where S=xr+y—Tx—y+6 and U=-3x—2y4+ 38. 


Deduce that $=0 is the equation of the circle with AB as a diameter. 
Show that U=0 is the equation of the straight line through B, perpendicular to Z. 


Find the coordinates of the fixed point which is distinct from B, and lying on the circles with 
the equation S+AU=0 for all AER. 


Find the value of A such that the circle given by S=0 is orthogonal to the circle given by 
S+AU=0. 





12x-5y-7=Oand y=1l1=>x=1, y=l 


Equations of the bisectors are given by 


12x- 5y-7 `, Ya) 
13 1 


=> 12x-S5y-7 = 130-1) or 12x-5y-7 = -13(y- 1) 


=> 2x-3y+1 =0 or 3x+2y-5 =0 6) + (5) 


The angle 6 between y =1 and 2x-3y+1 = 0, is given by 
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Note that for a point (x, y) on /; 








@-1) 2 O-D = 4 Gay) 
3 2 


=>x= 3A4+1, y= 2041. (5) 


w P= BA+1, 2441), AER. 

Note that B = (6,0) and P = (3A41, 2A +1) 

<. Equation of the circle with BP as a diameter is given by 
(x-6) & - GBA+1))+ @-0) (Y-(2A + 1)) =0 
ie. Q?+y?- 7x -y+6)+A(-3x- 2y +18) =0 (5) 


This is of the form $+ AU =0, where S=x°+y’-7x-y+6and U=-3x-2y+ 18. 


© © [5] 


S =0 corresponds to à =0. = P= (1,1) = a5) 


*, S=0 is the equation of the circle with AB as a diameter. (5) 


Since the slope of / is 2 , the equation of the line perpendicular to / passing through 


Bis 3x+2y+u =0, u to be determined. 


Since B lies on 3x + 2y + u =0,we have 18 + u =0 = u =-18. © 


“. Required equation is 3x +2y -18 =0 6 


ie. U = -3x-2y+18 =0. 


NER, S+ XU = Opasses through the intersection point of S= 0 and U=0 


One of these points is B and the other point C is the intersection point of / and U= 0. 
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<. The coordinates of C is given by 
-3x -2y +18 = 0 


u = 
2x-3y+1=0 


and l = 
=> x=4and y=3 
Z S 


The circles ; 
S =0 and $+ AU =0 are orthogonal 
= 6+ 18. +6 


és 2(-5Gr+0)(“Z)+2(-Fen+ D)(- 
© © 


Ne 


> ea) 
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17, (a) Write down sin{A+ 8) in terms of sin A, cos A, sin B and cos B, and obtain a similar expression 
for sin(A—B). 


Deduce that 
2smnA cosB= sin(A+8)+sin{A—B) and 
2cosA sinB= sin{A+#8)-sin(A-8). 


Hence, solve 2sin3@cos2@=sin7@ for 0<@< > 


ha triangle ABC, the point D lies on AC such that BD = DC and AD = BC. Let BAC =a 
and ACB =p. Using the Sine Rule for suitable triangles, show that 2sinacos B = sin(a + EE 


If a: 8B =3:2, using the last result in (a) above, show that a = = 


Hence, show that cos = Jan 


(c) Solve 2tan™* x + tan(x +1) = 2 3-3 


3 ` 


4 
3 





(a) sin(A+B) = sinAcosB+ cosAsinB =) 


Now sin(A- B) = sin (A+(-B)) (5) 


= sin Acos (-B) + cos A sin (-B) 


sin (A - B) = sin Acos B — cos A sin B —— (2) 6 


(1) + @) = sin(A+B) + sin(A-B) = 2sinAcosB, 6) 


a)-@) = sin (A + B) — sin(A-B) = 2cosAsinB. 


j<p <=. 
7 


2sin3@cos20 = sin76, 

= sin5é + sind = sin70 (5) 

= sin78 -sin 58 -sin = 0 

<> sin(60 +0)-sin (60 - 0) -sin@ = 0 

= 2cos6ð sin -sin = 0 © 
< sin @ (2cos6@-1) = 0 


= cos60 = J gue 202 2 angst 


© 
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=> 60 = 2mm C ZE (5) + (3) 
1 


Note that 
A A 
CBD = p, ADB = 2f, 


A 
D and ABD =x - (æ + 2p) 


B ( 

















B C 
Using the sine Rule : 
for the triangle ABD, we have 

BD _ AD 

A aA 
sin BAD sin ABD 

P T 

sin @ sin (Œ —- (æ +26 )) 

sin & sin (@ + 2f) — (1) 


for the triangle BDC, we have 


cb_ =_BC_ (qo) 


A : A 
sin DBC sin BDC 


s oD n ec 6) 


sing — sin28.. —— (2) 














* BD = DCand AD = BC, from (1) and (2), we get 





sna Sin (0 +2f) 6) 
sing sin 22 
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(c) 


= 2sin acos f = sin (& +2£). 6 


Confidential 


Ifa : p = 3:2, then we have 


ah ces si G) 
3 3 
=> zana a ee 6) 


Sw Tx 


me. en 


18° 18° 18` 
- £, 15x, 2z (5) 
6 18 18 


* BC = AD< AC, a must be an acute angle. 


=> -= 
3 


l 
R 


2 tanx + tant(x+1) = 


Let @ = tan(x)and = tan'(x+1). Note that x == 1. 


Then 2a + £ = oe (5) 


- B 


S> 2a = 


£ 
2 


< tan2a =tan(©® - 8 6 
G - 4) 
2tana _ 
e toma ~ 4 )+() 
ay 2x _ 1 
1-x x+1 
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Note that 
2 tan“! $) + tan“! $) = a : 
=> a — > tan" $) = tan” G) VTO l 





w |= 
= 
OW 


=> cos (G) - > tan“ $ )) = cos (tan! ( 





10 - 


Combined Mathematics - I (Marking Scheme) New Syllabus | G.C.E.(A/L) Examination - 2019 | Amendments to be included. 


a 


